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ABSTRACT OF THE DISCLOSURE

A room temperature vulcanizable alkoxy siloxane block
copolymer of a polydiorganosiloxane block and a mono-
organosiloxane block being endblocked with monoorgan-
odialkoxysiloxy units is non-corrosive toward metals
and is useful when cured as a direct resistant coating.

e N e

This invention relates to a room temperature vulcan-
izable organosiloxane composition which is a block
copolymer.

Alkoxy functional silanes and siloxanes are well known
in the art. The alkoxy silanes are known as being useful
in cross-linking polymers in the production of room tem-
perature vulcanizable silicone rubber and alkoxy siloxanes
are known as room temperature vulcanizable silicone
rubber.

It is quite unexpected that an alkoxy siloxane would
cure to provide a strong resinous material which is non-
corrosive toward metals with a resistance to dirt pick-up
in the cured state, compared to other silicone compositions
which cure at room temperature. It is therefore an object
of this invention to provide an alkoxy siloxane vulcaniz-
able at room temperature to a dirt resistant product.

This invention relates to a room temperature vuicaniz-
able composition stable in the absence of moisture and
curable upon exposure to moisture consisting essentially
of an alkoxy functional organosiloxane block copolymer
consisting essentially of (A) 24 to 84 inclusive mol per-
cent of diorganosiloxane units wherein the diorgano-
siloxane units are bonded through silicon-oxygen-silicon
bonds forming a polydiorganosiloxane block having an
average of from 15 to 350 inclusive diorganosiloxane
units per block, said polydiorganosiloxane being at least
80 mol percent dimethylsiloxane units based on the total
number of siloxane units in the polydiorganosiloxane and
any remaining units being selected from the group con-
sisting of phenylmenthylsiloxane units and monomethyl-
siloxane wunits, (B) 11 to 68 inclusive mol percent organc-
siloxane units having an average formula

Rxbxo4_x

2
where x has a value of from 1 to 1.3 inclusive and R is
an organic group selected from the group comsisting of
aryl radicals, methyl radicals, vinyl radicals, ethyl radicals
and propyl radicals, said organic groups being at least
50 percent aryl radicals based on the total number of
organic groups in (B), said organosiloxane units com-
prise a block of at least 3 organosiloxane units and said
organosiloxane units being selected from monoorgano-
siloxane units and diorganosiloxane units, and (C) 2 to
27 inclusive mol percent of endblocking alkoxysiloxane
units of the formula
R’Si(OR”)yO3__y

2
where y has an average value from 1.8 to 2 inclusive,
R’ is an organic radical selected from the group consisting
of alkyl radicals having from 1 to 5 inclusive carbon
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atoms, phenyl radicals and vinyl radicals, and each R”
is an alkyl radical of from 1 to 5 inclusive carbon atoms,
the mol percentage of (A), (B) and (C) being based on
the total number of siloxane units in the organosiloxane
block copolymer.

The room temperature vulcanizable composition of the
present invention can be prepared by several methods.
The best method is to couple a hydroxyl terminated poly-
diorganosiloxane with an aromatic containing organo-
siloxane resin having hydroxyl groups by reaction with a
trifunctional organosilane. The resulting block copolymer
is hydroxylated and this block copolymer is then reacted
with monoorganotrialkoxysilane to yield the room tem-
perature vuicanizable composition. Alternatively the hy-
doxyl terminated polydiorganosiloxane can be cohy-
drolyzed with a trifunctional organosilane in the proper
proportions. In the methods for making the room tem-
perature vulcanizable composition of the present inven-
tion, conditions which cause siloxane bond rearrangement
should be avoided.

The preparations of the room temperature vulcanizable
compositions of the present invention begin with a poly-
diorganosiloxane which is terminated by hydroxyl radicals
or hydrolyzable groups. The polydiorganosiloxanes suit-
able for the present invention have an average of from
15 to 350 diorganosiloxane units per molecule, prefera-
bly from 25 to 100 diorganosiloxane units per molecule.
The polydiorganosiloxanes are at least 80 mol percent
dimethylsiloxane units. Any remaining siloxane units can
be phenylmethylsiloxane units or monomethylsiloxane
units. The polydiorganosiloxanes preferably are all di-
methylsiloxane units. The phenylmethylsiloxane units
or the monomethylsiloxane units are present in amounts
of 10 mol percent or less each. Preferably, the mono-
organosiloxane is absent or present in small amounts,
such as less than 2 mol percent. The terminating groups
for the polydiorganosiloxanes can be hydroxyl radicals or
any hydrolyzable group. Examples of hydrolyzable
groups include halogen such as chlorine, alkoxy such as
methoxy and ethoxy, acyloxy such as acetoxy, ketoxime
such as methylethylketoxime and the like.

The polydiorganosiloxanes are employed in the prepa-
ration to provide the final room temperature vulcanizable
composition with from 24 to 84 mol percent diorgano-
siloxane wunits derived from the polydiorganosiloxane,
preferably from 37 to 65 mol percent. The mol percent
of diorganosiloxane units includes any quantity of mono-
methylsiloxane units or phenylmethysiloxane units in the
polydiorganosiloxane. The polydiorganocsiloxane forms
one of the blocks of the block copolymer of the present
invention. Since siloxane bond rearrangement conditions
are avoided in the preparation of the room temperature
vulcanizable composition of the present invention, the
polydiorganosiloxanes essentially retain their original
composition except for the terminating functional groups,
as illustrated by the hydroxyl radicals and hydrolyzable
groups. The polydiorganosiloxanes are well known in
the arc and can be obtained commercially.

The other block of the block copolymer of the present
invention can be represented by an average unit formula
RxSi0 4ex

2
where R is an aryl radical, methyl, ethyl, vinyl or propyl
and x has an average value of from 1 to 1.3. Any aryl
radical is suitable for the present invention and include
for example such species as phenyl, tolyl, xylyl, xenyl,
naphythyl and anthracyl. The organic radicals which are
represented in the formula by R, are at least 50 percent
aryl and preferably at least 80 percent of the organic
radicals are aryl. The organosiloxane units of (B) can all
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be in the same, aryl, or can be mixtures of various
organosiloxane units, however, the organosiloxane units
are monoorganosiloxane units or diorganosiloxane units.
Tilustrative examples of the organosiloxane units in (B)
are monoorganosiloxane units such as phenylsiloxane,
tolylsiloxane, xylylsiloxane, xenylsiloxane, naphthyl-
siloxane, methylsiloxane, ethylsiloxane, vinylsiloxane,
and propylsiloxane and diorganosiloxane units such as di-

methylsiloxane, diethylsiloxane, diphenylsiloxane, di-
naphthylsiloxane, methylphenylsiloxane, methylethyl-
siloxane, methylpropylsiloxane, methylvinylsiloxane,

methyltolylsiloxane, methylnaphthylsiloxane, ethylphenyl-
siloxane, propyltolylsiloxane, ethylpropylsiloxane and
methylxenylsiloxane. Small amounts of other siloxane
units, such as triorganosiloxane units and SiO, units, as
well as, monoorganosiloxane units and diorganosiloxane
units with other organic groups can be tolerated up to
amounts of 1 or 2 mol percent without departing from the
present invention.

The organosiloxane units of block (B) are present in 2

amounts sufficient to provide the room temperature vul-
canizable composition of the present invention with from
11 to 68 mol percent organosiloxane units, preferably
from 25 to 52 mol percent.

Block (B) consists of at least 3 organosiloxane unifs
per block. The average size of polymer block (B) is de-
pendent upon the method of preparation and also depend-
ent upon the average size of the polydiorganosiloxane
blocks of (A) and the mol percentage of organosiloxane
units of (B).

The endblocking alkoxysiloxane units of (C) are
represented by the average unit formula

R’Si(OR”)yOS_y

2

where y has an average value of from 1.8 to 2 inclusive,
R’ is an organic radical selected from alkyl radicals hav-
ing from 1 to 5 inclusive carbon atoms, phenyl radicals
and vinyl radicals and R" is an alkyl radical having from
1 to 5 inclusive carbon atoms. The alkyl radicals include
both straight and branched radicals, such as methyl,
ethyl, propyl, isopropyl, buty! and pentyl. The endblock-
ing alkoxysiloxane units can be illustrated by methyl-
dimetboxysiloxane, ethyldimethoxysiloxane, methyldi-
ethoxysiloxane, methylethoxoymethoxysiloxane, propyl-

diisopropoxysiloxane, propyldimethoxysilane, butyld.i-
methoxysiloxane, pentyldimethoxysiloxane, methyldi-
pentoxysiloxane, methylmonomethoxysiloxane, ethyl-

monomethoxysiloxane, phenyldimethoxysiloxane, phenyl-
diethoxysiloxane, vinyldimethoxysiloxane, vinyldiiso-
propoxysiloxane, vinyldiethoxysiloxane, propylmono-
ethoxysiloxane, phenylmonobutoxysiloxane, butylmono-
methoxysiloxane, vinylmonopropoxysiloxane and pentyl-
monomethoxysiloxane. The endblocking alkoxysiloxane
units are essentially all monoorganodialkoxysiloxane
units with the exception that some of the endblocking
alkoxysilanes used in the preparation can react with, for
example, two hydroxyl radicals and thus small amounts of
monoorganomonoalkoxysiloxane units can be present.
The endblocking alkoxysiloxane units are present in
amounts sufficient to provide the room temperature vul-
canizable composition with from 2 to 27 inclusive mol
percent based on the total number of siloxane units in
the organosiloxane block copolymer. Preferably from 2
to 25 inclusive mol percent of the endblocking alkoxy-
siloxane units are present.

In the preparation of the room temperature vulcaniza-
ble composition of the present invention a block co-
polymer is first prepared consisting essentially of the
blocks described in (A) and (B). There are a number
of methods known for the preparation of the block -co-
polymer described by (A) and (B). The best method
for preparing the block copolymer is to react under an-
hydrous conditions a hydroxyl terminated polydiorgano-
siloxane with a trifunctional silane, such as, methyltri-
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acetoxysilane, phenyltriacetoxysilane, vinyltriacetoxy-
silane, methyltri(methylethylketoxime)silane, phenyltri-
methoxysilane, methyltriethoxysilane and the like. Suf-
ficient trifunctional silane is added to provide one mole
of silane per mole of hydroxyl of the polydiorganosil-
oxane. The reaction product is a monoorgano difunctional
siloxy endblocked polydiorganosiloxane. The mono-
organodiketoxime siloxy endblocked polydiorganosil-
oxanes are further described in U.S. Pat. No. 3,184,427
and U.S. Pat. No. 3,189,576 which are hereby incor-
porated by reference. The monoorganodiacetoxysiloxy
endblocked polydiorganosiloxanes are further described
in U.S. Pat. No. 3,035,016 which is hereby incorporated
by reference. The monoorganodialkoxysiloxy endblock-
ing polydiorganosiloxanes are further described in U.S.
Pat. No. 3,161,614 and U.S. Pat. No. 3,170,894 which
are hereby incorporated by reference.

The monoorgano difunctional siloxy endblocked poly-
diorganosiloxane is then coupled to a hydroxylated or-
ganosiloxane which falls within the scope defined in (B).
The coupling can take place in the presence of suitable
catalyst for such reactions as described in the patents
cited above. The resulting product is a hydroxylated or-
ganosiloxane block copolymer having from 0.5 to 5 in-
clusive weight percent hydroxyl radicals, preferably from
1 to 4.5 inclusive weight percent hydroxyl radicals.

In those cases in which a ketoxime or acetoxy func-
tional silane is used to endblock the hydroxyl terminated
polydiorganosiloxane, and a hydroxylated organosiloxane
block copolymer is then prepared, with water or neutral-
izing solution, it is preferred to either wash the hydroxyl-
ated organosiloxane block copolymer or distill out of the
final alkoxy functional organisiloxane block copolymer
the by-product oxime or acetic acid to insure a maximum
non-corrosive property where such a property is required,
as in the case where the application is with metals such
as copper.

The hydroxylated organosiloxane block copolymer is
then endblocked with monoorganotrialkoxysilanes, such
as methyltrimethoxysilane, ethyltrimethoxysilane, pro-
pyltrimethoxysilane, butyltrimethoxysilane, phenyltri-
methoxysilane, pentyltrimethoxysilane, vinyltrimethoxy-
silane, methyltriethoxysilane, ethyltriethoxysilane, phen-
yltriethoxysilane, butyltripropoxysilane, pentyltriisopro-
poxysilane, vinyltributoxysilane, vinyltripentoxysilane,
methyltripentoxysilane, ethyltributoxysilane, methyldi-
methoxyethoxysilane, methyldiethoxymethoxysilane, eth-
yldiethoxymethoxysilane and phenyltripropoxysilane. Mix-
tures of two or more monoorganotrialkoxysilanes can be
used. The final step should be carried out under anhy-
drous conditions. The resulting product is the room tem-
perature vulcanizable composition of the present in-
vention.

In any of the processes described above the reactions
are preferably carried out in the presence of organic sol-
vents and at temperatures ranging from below room tem-
perature to the boiling point of the mixture. The reactions
are carried out at temperatures from —30° C. to 130° C,,
preferably 20° C. to 100° C.

The processes described herein are carried out under
essentially anhydrous conditions unless otherwise stated.
The compositions containing the hydrolyzable groups can
be stored under anhydrous conditions for extended periods
of time without appreciable change in compositions or
properties both in the uncured or cured state.

The best method for carrying out a reaction between
the monoorganotrialkoxysilane and the hydroxylated or-
ganosiloxane block copolymer is to add separately to the
mixture thereof an organotitanate and an organoamine
at a temperature from 0° C. to 100° C. and preferably in
an organic solvent. The organic solvents and any by-
products, such as the by-produced alcohols are stripped
from the alkoxysiloxane block copolymer product. The
organotitanates can be any of the well-known organo-
titanates such as tetraethyltitanate, tetraisopropyl titanate,
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tetra-n-butyl titanate, tetra-2-ethylhexyl titanate, tetraphen-
yl titanate, tetraoctadecyl titanate, tetra-12-octadecenyl
titanate, triethanolamine titanate

[ (HOC;H;),N(CH;)501;TilOCH(CHj,) 1,
[(CH3CH;);N(CH,) :0],Ti
[(CsHi13)eN(CH;) 601, TilOCH,CH(CH;) 512
[CHNH(CH,),01,Ti (HOCH,;CH,NHCH,0),Ti

tetrakistriethanolamine titanate-N-stearate, ethylene gly-
col titanate,

Ti[OCH,CH(CH,CH;) CH (OH) CH,CH,CH;1,

tetra(methylcellosolve titanate, bis(acetylacetonyl)diiso-
propyl titanate,

,I—O CH;CH;
CyH;0Ti0 CH,CH;N
0 CH,COy

(CH;COOCH,0)4 Ti (CH,00CCH,0),)Ti
(CH;COOCH,0),Ti (CH;00CCH,0),Ti

and diisopropyldiacetoxy titanate.

In addition, solvent-soluble partial hydroylzates of any
of the above titanates can be employed and, in addi-
tion, part or all of the organoxy radicals can be replaced
by Z3SiO— radicals wherein Z is 2 monovalent organic
radical.

The organoamine can be a primary amine, a secondary
amine or a tertiary amine. The amine can contain one or
more amino groups and can also contain carbon-bonded
silicon atoms and other functional organic groups which
are free of active hydrogen.

Specific examples of operative amines are: o-amino-
acetanilide, iminodiacetonitrile, m-aminoacetophenone,
allylamine, N-methylallylamine, amylamine, N,N-dimeth-
ylamylamine, aniline, p-bromoaniline, 2,6-dinitroaniline,
m-fluoroaniline, sym-bis-gamma-aminopropyltetramethyl-
disoloxane, gamma(N-aminoethylamino)propyldiphenyl-
methylsilane, o-iodoaniline, o-nitroaniline, 2,3,4,5-tetra-
chloroaniline, o-anisidine, 9-anthrylamine, 4,4’-diamino-
azobenzene, anthranilonitrile, benzylamine, p-methoxy-
benzylamine, decylamine, diallylamine, dicyclohexylamine,
diethylenetriamine, difurfurylamine, di - m - tolylamine,
beta-ethoxyethylamine, tetrahydrofurfurylamine, tetra-
methylguanidine, histamine, benzylhydrazine, p-bromo-
phenylhydrazine, 1-methyl - 1 - phenylhydrazine, 4,4-di-
aminohydrazobenzene, ps-leucaniline, methylamine, mor-
pholine, n-hexylamine, S-nitronaphthylamine, 1,2-dimeth-
yl-4-pentenylamine, N,N-diethyl-p-phenylenediamine, pi-
perazine, piperidine, butylamine, 2-aminopyridine, 6-ni-
tro-o-toluidine, 2-amino-p-tolunitrile, 9-phenanthrylamine,
and tribenzylamine.

It is preferred that the organoamine and the organo-
titanate not be added at the same time. Either the organo-
amine is added and then the organotitanate is added after
a lapse of a defined period of time of at least ten sec-
onds, preferably 5 to 15 minutes or the organotitanate is
added first and then the organoamine is added after a lapse
of a defined period of time. The organotitanate is prefer-
ably added first. The temperatures are not narrowly crit-
ical as stated above, preferably the temperatures range
from room temperature to 95° C.

Organic solvents suitable for use in the process include
hydrocarbons such as cyclohexane, methylcyclopentane,
benzene, toluene and xylene; halocarbons and halohydro-
carbons such as perchloroethylene and chlorobenzene;
ethers such as diethyl ether and methylamyl ether; halo-
genated ethers such as 2,2’-dibromodiethyl ether; esters
such as butyl acetate and other solvents such as tetra-
hydrofuran, acetonitrile, ethylene glycol dimethyl ether
and dimethylsulfoxide.

The room temperature vulcanizable compositions can be
prepared by reacting under anhydrous conditions a hy-
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droylated organosiloxane block copolymer within the lim-
its set forth in (A) and (B) with a monoorganotiralkoxy-
silane of the formula R,Si{(OR’’), where R’ and R” are
defined above. The hydroxylated organosiloxane block co-
polymer would have the following composition. A poly-
diorganosiloxane block as defined in (A) is present in an
amount of from 26.1 to 88.4 mol percent, the organo-
siloxane block defined in (B) is present in an amount of
from 11.6 to 74.9 mol percent and the hydroxylated or-
ganosiloxane block copolymer has from 0.5 to 5 weight
percent silicon-bonded hydroxyl radicals. The amount of
monoorganotrialkoxysilane reacted with the hydroxylated
organosiloxane block copolymer is sufficient to provide
from 2 to 27 mol percent based on the total number
of siloxane units in the resulting product and sufficient
enough to provide at least one molecule of monoorgano-
trialkoxysilane per hydroxyl radical in the hydroxylated
organosiloxane block copolymer.

The hydroxylated organosiloxane block copolymers
suitable for use in the present invention are known in the
art and can be prepared by a number of methods. Addi-
tional details for the preparation of the hydroxylated or-
ganosiloxane block copolymers can be found in U.S. Pats.
Nos. 3,280,214, 3,294,718, 3,328,481 and 3,436,439,
which are hereby incorporated by reference.

The monoorganodialkoxysiloxy endblocked organosi-
loxane block copolymers can also be prepared to include
additional amounts of hydroxyl endblocked polydiorgano-
siloxanes in amounts up to 25 weight percent based on the
total weight of the block copolymer. The hydroxyl end-
blocked polydiorganosiloxanes can be added with the
monoorganotrialkoxysilane during the endblocking step
of the preparation. These hydroxyl endblocked polydi-
organosiloxanes are added to improve thz extrusion rate
when the compositions are about 100 percent solids and
are to be used by forcing the composition through the
orifice. The hydroxyl endblocked polydiorganosiloxanes
suitable for this purpose are those having less than 50 di-
organosiloxane units per molecule. The diorganosiloxanes
units can include dimethylsiloxane, phenylmethylsiloxane,
and diphenylsiloxane units.

The room temperature vulcanizable composiiion of ths
present invention can also contain fillers, pigments, and
other additives conventionally used in siloxane composi-
tions.

The room temperature vulcanizable compositions of the
present invention are alkoxy functional organosiloxane
block copolymers which are useful as dirt resistant coat-
ing compositions and as adhesives. The dirt resistant prop-
erty of the cured block copolymers of the present inven-
tion is completely unexpected, since the dirt resistant
property could not be predicted from previous composi-
tions. The alkoxysiloxane block copolymers of the present
invention can be used as coatings over other silicone rub-
ber and resins to prevent dirt pick-up, especially other
room temperature vulcanizable silicone rubbers. The
alkoxysiloxane block copolymers adhere to the other sili-
cone rubbers and resins with a strong bond and the sur-
face of a coating does not pick up dirt. The alkoxysiloxane
block copolymers are also useful as adhesives and coat-
ings, especially for metals, since they are non-corrosive
during curing or thereafter, since the by-produced prod-
ucts are alcohols instead of acidic or basic products.

The following examples are only presented for illus-
trative purposes and should not be construed as limiting
the present invention which is properly delineated in the
claims.

EXAMPLE 1

To a mixture of 17.5 pounds of a hydroxyl endblocked
polydimethylsiloxane having an average of 34 dimsthyl-
siloxane units per molecule and 56.8 pounds toluene, 3.9
pounds of methyliri(methylethylketoxime)silane was
added and allowed to react for one hour at 30° .

To the resulting monomethyldi(methylethylketoxime)-
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siloxy endblocked polydimethylsiloxane toluene solution,
35.4 pounds of a solution of 65.5 weight percent hydrox-
ylated phenyl siloxane resin having 90 mol percent mono-
phenylsiloxane units and 10 mol percent phenylmethyl-
siloxane units in toluene was added and the resulting mix-
ture was heated at 80° C. for 40 minutes to produce a
hydroxylated organosiloxane block copolymer having 4.5
weight percent silicon-bonded hydroxyl radicals in a tolu-
ene solution. This solution was cooled and then 11.7
pounds of methyltrimethoxysilane and 0.2 pound of tetra-
isopropyltitanate was added and the temperature of the
solution increased to 47° C. Thereafter, 0.2 pound of
normal hexylamine was added to the solution and the
solution was heated to 80° C. for 30 minutes. Toluene
and the by-produced methanol were removed by stripping
at reduced pressure (~20 mm. Hg) to 100° C. The re-
sulting product was a monomethyldimethoxysiloxy end-
blocked organosiloxane block copolymer.

The resulting monomethyldimethoxysiloxy endblocked
organosiloxane block copolymer was an adhesive. The ad-
hesion to glass and aluminum was determined. The ad-
hesion to glass was determined by butt joints, 1 inch by
0.25 inch, and the adhesion to aluminum was determined
by lap shear joints, 1 inch by 0.25 inch. The test joints
were prepared by applying a light coat of the methoxy
functional block copolymer to each of the adherents which
were then pressed together and left undisturbed for 24
hours. After 24 hours any excess of the block copolymer
was removed and then the adhesive strength was deter-
mined after 7 days at room temperature and 50% rela-
tive humidity. The adhesive strength was recorded as
pounds per square inch as deternmtined by the method
ASTM-D-412-64T pulling at 2 inches per minute. The
butt joints are placed together and allowed to cure where-
as the lap shear joints are clamped together and then
allowed to cure. The adhesive strength for glass was found
to be 550 p.s.i. and the adhesive strength for aluminum
was found to be 430 p.s.i. No corrosion was observed on
the aluminum used in the adhesivon determination.

EXAMPLE 2

A monomethyldimethoxysiloxy endblocked organosi-
loxane block copolymer was prepared as described in Ex-
ample 1 except the amounts of the ingredients were as
follows:

14.02 parts by weight of the hydroxyl endblocked poly-
dimethylsiloxane,

3.12 parts by weight of the methyltri(methylethylke-
toxime )silane,

28.36 parts by weight of the hydroxylated phenylsiloxane
resin solution,

8.65 parts by weight of methyltrimethoxysilane,

0.16 part by weight of titanium acetylacetonate instead of
the tetraisopropyltitanate,

0.16 part by weight of normal hexylamine and

45.51 parts by weight of toluene.

The monomethyldimethoxysiloxy endblocked organosi-
loxane block copolymer obtained had the following phys-
ical properties after curing for 7 days at room tempera-
ture.

The methoxy functional block copolymer had a skin
over time of 10 minutes and a tack free time of 45 min-
utes. The cured methoxy functional block copolymer had
a durometer of 90 on the Shore A scale. The tensile
strength was 780 p.s.i. at break and the elongation of 60
percent as determined by ASTM-D-412-64T procedure
pulling at 2 inches per minute. The tear strength was 44
p.p.i. as determined by ASTM-D-624-54, Die B, proce-
dure by pulling at 2 inches per minute.

EXAMPLE 3

(A) To a mixture of 426.8 g. of a hydroxyl endblocked
polydimethylsiloxane having an average of 34 dimethyl-
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siloxane units per molecule and 963.5 g. of reagent grade
toluene, 95.1 g. of methyltri(methylethylketoxime)silane
was added and allowed to react for one hour at 25° C.
To the resulting monomethyldi(methylethylketoxime)
siloxy endblocked polydimethylsiloxane toluene solution,
1012.8 g. of a solution of 56.1 weight percent hydroxylated
phenylsiloxane resin having 90 mol percent monophenyl-
siloxane units and 10 mol percent phenylmethylsiloxane
units in toluene was added and the resulting mixture was
allowed to react over a 1.5 hour period while the tem-
perature increased from 25° C. to 81° C. to produce a
hydroxylated organosiloxane block copolymer having 3
weight percent silicon-bonded hydroxyl radicals in a tolu-
ene solution. This solution was cooled to room tempera-
ture and 450.2 g. of methyltrimethoxysilane and 6.25 g. of
tetraisopropyltitanate in 10 g. of toluene was added and
the mixture was allowed to react for 30 minutes and in-
crease in temperature to 51° C. Thereafter, 6.25 g. of nor-
mal hexylamine in 10 g. of toluene was added to this solu-
tion and the solution was heated to 95° C. for one hour
and 45 minutes removing volatile materials such as the
by-produced methanol. The resulting solution was then
vacuum stripped to 125° C. The resulting product was a
monomethyldimethoxysiloxy endblocked organosiloxane
block copolymer. To the monomethyldimethoxysiloxy
endblocked organosiloxane block copolymer, 12.6 g. of
tetraisopropyltitanate was added and the composition was
sealed in tubes to prevent contact with moisture. The com-
position cures upon exposure to moisture but is entirely
stable in the anhydrous condition.

(B) A monomethyldimethoxysiloxy endblocked organo-
siloxane block copolymer was prepared as described above
except, instead of 1012.8 g. of the hydroxylated phenyl-
siloxane resin only 760.8 g. was used.

(C) For comparative purposes a standard commercially
available room temperature vulcanizable silicone sealant
curing through methoxy functionality was used.

(D) The dirt pick-up and dirt retention was determined
by coating an aluminum panel and exposing the coated
panel after the compositions cure to an industrial outdoor
atmosphere. The panels coated with monomethyldimeth-
oxysiloxy endblocked organosiloxane block copolymers
of (A) and (B) both had >100 gloss initially and after
4 months exposure as determined by a 90° angle gloss
determination using a glossometer. The sealant of (C)
had an initial gloss of 60 and only a gloss of 24 after 4
months exposure. The sealant of (C) retained the dirt and
did not wash clean.

EXAMPLE 4

A monomethyldimethoxysiloxy endblocked organosi-
loxane block copolymer was prepared as described in Ex-
ample 3, except the ingredients were as follows:

35.9 parts by weight of the hydroxyl endblocked polydi-
methylsiloxane having an average of 34 dimethylsi-
loxane units per molecule,

8.0 parts by weight methyltri(methylethylketoxime)silane,

35.9 parts by weight of a hydroxylated phenylsiloxane
resin having 90 mol percent monophenylsiloxane units
and 10 mol percent diphenylsiloxane units,

20.2 parts by weight methyltrimethoxysilane,

0.5 part by weight tetraisopropyltitanate,

0.5 part by weight normal hexylamine, and to the final
composition

0.5 part by weight tetrabutyltitanate.

The resulting composition was used to coat over a com-
mercially available silicone rubber which was coated on a
standard 100 watt incandescent light bulb. The light bulb
was placed in a high dirt pick-up area for 9 days with the
following results. A commercially available silicone rub-
ber coating was used to provide a bulb which is safe when
shattered.
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LOSS OF LIGHT TRANSMISSION (PERCENT)
Another

competitive Silicone rub-
Silicone silicone ber coated
Uncoated rubber rubber bulb with
Exposure bulb coated bulb coated bulb overcoat
[0} oS 0.0 0.5 5.0 0.5
After 9 days.... 0.6 3.6 5.3 1.2
Total...__ 0.6 4.1 10.3 1.7

The incandescent light bulbs have a useful shatter-
proof life of up to 1000 hours when coated with the
commercially available silicone rubber as determined by
a test in which the bulb is on for 23 hours and off for
one hour. The use of the monomethyldimethoxysiloxy
endblocked organosiloxane block copolymer increases the
useful shatterproof life of the bulb to 1300 hours.

EXAMPLE 5

Examples 3(A) and (B), were repeated except that
with the methyltrimethoxysilane, 250.0 g. of a hydroxyl
endblocked polydiorganosiloxane was added therewith.
The hydroxyl endblocked polydiorganosiloxane had a vis-
cosity of about 3 cs. at 25° C. and had dimethylsiloxane
units and diphenylsiloxane units. When the same dirt re-
sistant test described in Example 3 was performed, the
results were the same.

EXAMPLE 6

When 24 mols of a hydroxyl endblocked polydiorgano-
siloxane having an average of 350 siloxane unifs per
molecule and having 80 mol percent dimethylsiloxane
units, 10 mol percent phenylmethylsiloxane units and 10
mol percent monomethylsiloxane units is mixed with 0.15

mol of monovinyltri(methylethylketoxime)silane and the 3

mixture is allowed to agitate for one hour, a monovinyl-
di(methylethylketoxime)siloxy endblocked polydiorgano-
siloxane is obtained. To this product 67.85 mols of an
organosiloxane resin having 55 mols of monophenylsilox-
ane units, 5 mols of monopropylsiloxane units and 7.85
mols of methylnaphthylsiloxane units is added and the
resulting mixture is agitated for one hour at 75° C.
whereby a hydroxylated organosiloxane block copolymer
is obtained. To the hydroxylated organosiloxane block
copolymer, 8 mols of a mixture of monoorganotrialkoxy-
silanes and 1.0 weight percent tetra-n-butyltitanate are
added and the mixture is agitated for 15 minutes. To this
mixture is then added 1.5 weight percent aniline and the
mixture is heated for 45 minutes at 100° C. The result-
ing mixture is then stripped to 100° C. at 5 mm. of Hg.
The mixture of monoorganotrialkoxysilane is composed
of 4 mols of vinyltriethoxysilane and 4 mols of amyltri-
propoxysilane. The resulting alkoxy functional organo-
siloxane block copolymer has adhesive properties and is
a film former.
EXAMPLE 7

When 84 mols of a hydroxyl endblocked polydimethyl-
siloxane having an average of 50 dimethylsiloxane units
per molecule is mixed with 3.36 mols of monoethyltri-
acetoxysilane and the mixture is allowed to agitate for
one hour at 70° C., a monoethyldiacetoxysiloxy end-
blocked polydimethylsiloxane is obtained. To this prod-
uct, 7.64 mols of hydroxylated monophenylsiloxane resin
having 10 weight percent hydroxyl radicals is added and
the mixture is agitated for 40 minutes at 85° C. whereby
a hydroxylated organosiloxane block copolymer is ob-
tained. To the hydroxylated organosiloxane block co-
polymer, 5 mols of monoisopropyltributoxysilane and
0.5 weight percent tetraisopropyltitanate are added and
the mixture is agitated for one hour at 40° C. before
0.5 weight percent normal hexylamine is added and the
mixture then heated at 60° C. for 30 minutes. The result-
ing mixture is vacuum stripped to 100° C. at 25 mm. of
Hg. to remove the volatiles. The resulting butoxy func-
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tional organosiloxane block copolymer is a coating com-
position curable at room temperature by exposure to
moisture in the presence of tetrabutyltitanate.

EXAMPLE 8

When 30 mols of a hydroxyl endblocked polydiorgano-
siloxane having 98 mol percent dimethylsiloxane units
and 2 mol percent phenylmethylsiloxane units and hav-
ing an average of 15 diorganosiloxane units per mole-
cule is mixed with 4 mols of monoxenyltrichlorosilane
and agitated for 20 minutes at room temperature, a
monoxenyldichlorosiloxy endblocked polydiorganosilox-
ane is obtained. To this product, 39 mols of a hydroxyl-
ated organosiloxane resin having 30 mols of monophenyl-
siloxane units and 9 mols of monotolylsiloxane units is
added and the mixture is agitated for 4 hours at 120° C.
whereby a hydroxylated organosiloxane block copolymer
is obtained. To this hydroxylated organosiloxane block
copolymer, 27 mols of monomethyltriethoxysilane and
2.5 weight percent tetraisopropyltitanate are added and
the mixture is agitated at 30° C. for 5 minutes and then
1.0 weight percent normal hexylamine is added and the
mixture is heated for one hour at 80° C. The resulting
mixture is stripped to 120° C. at 15 mm. of Hg. The
resulting ethoxy functional organosiloxane block copoly-
mer is a coating composition curable at room tempera-
ture by exposure to moisture and stable under anhydrous
conditions.

EXAMPLE 9

When 48 mols of a hydroxyl endblocked polydimethyl-
siloxane having an average of 115 dimethylsiloxane units
per molecule is mixed with 0.84 mol of monophenyltriace-
toxysilane and agitated for 30 minute at 60° C., a mono-
phenyldiacetoxysiloxy endblocked polydimethylsiloxane
is obtained. To this product, 49.16 mols of a hydroxylated
organosiloxane resin having 40 mols of monophenyl-
siloxane units and 9.16 mols of monopropylsiloxane units
is added and the mixture agitated for one hour at 70° C.
whereby a hydroxylated organosiloxane block copolymer
is obtained. To the hydroxylated organosiloxane block
copolymer, 2 mols of monomethyltripentoxysilane and
1.0 weight percent tetraisopropyltitanate are added and
the mixture is agitated for one hour at room temperature
for 25 minutes and then 1.0 weight percent normal hexyl-
amine is added and the mixture is heated to 70° C. for
45 minutes. The resulting mixture is stripped to 115° C.
at 4 mm. of Hg to provide a pentoxy functional organo-
siloxane block copolymer which is a coating composition.

That which is claimed is:

1. A room temperature vulcanizable composition stable
in the absence of moisture and curable upon exposure
to moisture consisting essentially of an alkoxy functional
organosiloxane block copolymer consisting essentially of
(A) 24 to 84 inclusive mol percent of diorganosiloxane
units wherein the diorganosiloxane units are bonded
through silicon-oxygen-silicon bonds forming a polydior-
ganosiloxane block having an average of from 15 to 350
inclusive diorganosiloxane units per block, said polydi-
organosiloxane being at least 80 mol percent dimethyl-
siloxane units based on the total number of siloxane units
in the polydiorganosiloxane and any remaining units being
selected from the group consisting of phenylmethyl-
siloxane units and monomethylsiloxane units, (B) 11 to
68 inclusive mol percent organosiloxane units having an
average formula

RXSIO4;X
2

where x has a value of from 1 to 1.3 inclusive and R is
an organic group selected from the group consisting of
aryl radicals, methyl radicals, vinyl radicals, ethyl radicals
and propyl radicals, said organic groups being at least 50
percent aryl radicals based on the total number of or-
ganic groups in (B), said organosiloxane units comprise
a block of at least 3 organosiloxane units and said organo-
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siloxane units being selected from monoorganosiloxane
units and diorganosiloxane units, and (C) 2 to 27 inclusive
mol percent of endblocking alkoxysiloxane units of the
formula

R’Si(OR”),-O§_y

2

where y has an average value from 1.8 to 2 inclusive, R’
is an organic radical selected from the group consisting
of alkyl radicals having from 1 to 5 inclusive carbon
atoms, phenyl radicals and vinyl radicals, and each R”
is an alkyl radical of from 1 to 5 inclusive carbon atoms,
the mol percentages of (A), (B) and (C) being based on
the total number of siloxane units in the organosiloxane
block copolymer.

2. The room temperature vulcanizable composition of
claim 1 wherein the diorganosiloxane units of (A) are
present in an amount of from 37 to 65 inclusive mol per-
cent, the organosiloxane units of (B) are present in an

amount of from 25 to 52 inclusive mol percent and the :

endblocking alkoxysiloxane units of (C) are present in
an amount of from 2 to 25 inclusive mol percent.

3. The room temperature vulcanizable composition of
claim 1 in which all the diorganosiloxane units are di-
methylsiloxane units, R is aryl, and each R" and R” is
methyl.

4. The room temperature vulcanizable composition of
claim 1 in which there is also present additionally up to
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25 weight percent polydiorganosiloxane segments having
up to 50 diorganosiloxane units per segment and the
diorganosiloxane units being selected from the group con-
sisting of dimethylsiloxane units, phenylmethylsiloxane
units and diphenylsiloxane units.

5. The room temperature vulcanizable composition of
claim 1 in which there is also present a catalyst consisting
essentially of an organotitanate and an organoamine.

6. The composition of claim 5 cured by exposure to
moisture.
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